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57 ABSTRACT 

During manufacture of thread-sewn book blocks (11) from 
a stack of flat sequentially juxtaposed signatures (3) which 
are Sewn together by way of a double-Stranded binding 
thread (9) which penetrates the folds (4) from the outside 
and extends in Sections along the inside edge of the folds and 
is pulled out again, the binding thread Sections (16, 17) 
which are inserted by a first sewing needle (5) between the 
legs (14) of the signatures (3) are captured by a gas jet and 
conveyed in form of a loop (21) to the adjacent Second 
sewing needle (6) which pulls the loop (21) out of the 
signature (3) through a return stroke motion using a hook 
(22). 

16 Claims, 3 Drawing Sheets 
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METHOD AND APPARATUS FOR 
MANUFACTURING BOOK BLOCKS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a method and apparatus 
for manufacturing thread-sewn book blocks from a Stack of 
flat Sequentially juxtaposed signatures which are Sewn 
together with a double-Stranded binding thread penetrating 
the folds of the Signature from the outside and extending 
along the inside edge of the folds and being pulled out of the 
folds at an exit point, with the help of parallel Stitched Seams 
oriented at right angles to the folds, wherein with each of the 
Stitched Seams there is associated a first Sewing needle 
which penetrates a fold with the binding thread from the 
outside, and a Second Sewing needle which pulls the binding 
thread out of the fold at the exit point, wherein there are 
provided means for joining the binding thread which is 
guided inseparably in the first Sewing needle, with the 
Second Sewing needle inside a spread-apart signature. 

2. Description of the Related Art 
A method of this type is described in EP - A - O 295 220, 

wherein the double-stranded binding thread is transferred 
between the first to the Second Sewing needle through a 
thread carrier Shuttling translationally back and forth 
between the two Sewing needles. 

This proceSS is executed using eXclusively mechanical 
means which are not only expensive and prone to wear, but 
also require a considerable effort in order to attain the proper 
adjustment. 

These disadvantages led to the object of the present 
invention, namely to provide a simple method of the type 
described above for reducing the effort required to transfer 
the binding thread between the cooperating Sewing needles 
during a Sewing operation when mechanical parts are 
employed, and the wear associated therewith. 

SUMMARY OF THE INVENTION 

The object of the present invention is that a section of the 
double-stranded binding thread inserted by the first sewing 
needle between the legs of a signature is captured by a gas 
jet and transferred to the Second Sewing needle. 

The invention uses a novel approach and uses energy 
already available for Sewing Signatures, and the proposed 
Solution has even Surprised the technical experts in the 
respective field of application. 

In order to facilitate conveying the binding thread to the 
Second Sewing needle, the binding thread is transferred 
after having been pulled into a signature and the first Sewing 
needle is withdrawn-to the Second Sewing needle in form 
of an open loop produced by the gas jet. 

The length of the open loop to be formed is advanta 
geously Selected according to the distance between the first 
and the Second Sewing needle. In a preferred embodiment, 
the length of the open loop is to be dimensioned in Such a 
way that the loop is capable of encircling the movement path 
of the Second Sewing needle. 

In an apparatus for carrying out the method, there are 
provided, among others, conveying means for transporting 
of Signatures to a Sewing Station which includes at least one 
Sewing device formed of a first and a Second driven Sewing 
needle for forming two Stitched Seams on the back of a book 
block as well as a Sewing table associated there with for 
conveying the Signatures to the Sewing device and for 
carrying out the Sewing operation, wherein the apparatus is 
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2 
further provided with a gas line disposed inside the Saddle 
shaped Sewing table, wherein the gas jet emerging from the 
outlet opening of the gas line and acting on a Section of the 
pulled-in binding thread can be oriented in Such a way that 
a loop extending over the movement path of the Second 
Sewing needle is formed. 

Advantageously, there is disposed in the gas jet in front of 
the Second Sewing needle a guide acting on the Section. 

Other objects and features of the present invention will 
become apparent from the following detailed description 
considered in conjunction with the accompanying drawings. 
It is to be understood, however, that the drawings are 
intended Solely for purposes of illustration and not as a 
definition of the limits of the invention, for which reference 
should be made to the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings, wherein like reference numerals delin 
eate Similar elements throughout the Several views: 

FIG. 1a to 1f is a method of the invention depicted step 
by Step; 

FIG. 2 a Section through the longitudinal axis of an 
embodiment of the apparatus of the invention taken along 
the line II-II of FIG. 3; 

FIG.3 across-sectional view along the first Sewing needle 
of the embodiment of FIG. 2; and 

FIG. 4 a cross-sectional view along the Second Sewing 
needle of the embodiment of FIG. 2. 

DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBODIMENTS 

Referring now to FIGS. 1a to 1f, there will be described 
how the method of the invention is applied. 

In FIG.1a, the pre-punch needles 1 and 2 are on the return 
Stroke, after having pierced or pre-punched the fold 4 of the 
Signature 3, half of which is shown and which is positioned 
on a saddle-shaped sewing table (not shown), with a work 
Stroke extending upwardly from below. Located above the 
pre-punch needles 1 and 2 and aligned with their movement 
path, there are associated with the pierced holes 7, 8 the first 
Sewing needle 5 and the Second Sewing needle 6 which have 
just moved out of their home position. Whereas the first 
sewing needle 5 conveys a binding thread 9 withdrawn from 
a Supply or from a bobbin and forms a first stitched seam 10 
on the back of the depicted book block 11, the second sewing 
needle 6 makes a Second Stitched Seam 13 formed of loops 
12. 

The binding thread 9 is guided by the eye 19 of the first 
Sewing needle 5 and is inseparably connected therewith. 

Referring now to FIG.1b, the pre-punch needles 1, 2 have 
in the meantime retreated downwardly into their rest 
position, and the first Sewing needle 5 and the Second Sewing 
needle 6 have penetrated the fold 4 of the signature 3 to be 
Stitched, albeit with a slight delay therebetween. During this 
step, the first sewing needle 5 has inserted binding thread 9 
between the Spread-apart legs 14, 15 of a signature 3, 
whereby initially two sections 16, 17 of the binding thread 
9 are formed on the first sewing needle 5 between the eye of 
the needle 19 and the fold 4. In addition, the second sewing 
needle 6 penetrates the last formed loop 12, which fits 
closely with the Second Sewing needle 6 when the binding 
thread 9 is withdrawn. 

In FIG. 1c, there is depicted the withdrawn first sewing 
needle 5 and an end of a gas line 18, with the opening of the 
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gas line 18 directed towards a portion of section 16 and 
Section 17 protruding from the eye of the first Sewing needle 
5. An injected gas jet or air jet 20, respectively, creates an 
open loop 21 from the sections 16, 17, with the closed end 
of the loop 21 extending over the movement path of the 
Second Sewing needle 6 and encircling the Same. The gas jet 
20 which is usually generated by a compressor (not shown) 
using air, can be effectively controlled by the withdrawal 
motion of the first sewing needle 5. 

After the second sewing needle 6 has rotated 1800 about 
its longitudinal axis, the Second Sewing needle 6 is ready to 
penetrate the loop 21 through a stroke motion which extends 
deeper into the Signature 3. The design of the Second Sewing 
needle 6 is characterized by a hook 22 extending upwardly, 
which has the purpose to grasp the binding thread 9 at the 
loop 21 during the return Stroke and to pull the binding 
thread 9 through the fold 4 out of the signature 3. It should 
be noted here that the previously penetrated last loop 12 of 
the Second Stitched Seam 13 is not pulled up with the grasped 
loop 21, which is the reason why the Second Sewing needle 
6 is rotated by 1800 before it is withdrawn, i.e. before the 
hook 22 reaches the loop 12. According to FIG. 1c, the 
Second Sewing needle 6 rotates after having penetrated the 
fold 4. 

In FIG. 1d, the first sewing needle 5 is still in its 
withdrawn position within the Signature 3, while the Second 
Sewing needle 6 has attained its deepest penetration, wherein 
the loop 21 controlled by the gas jet 20 is located above the 
hook 22. The binding thread 9 is then withdrawn, until the 
loop 21 contactingly encircles the Sewing needle 6. 

Following a return Stroke motion of both Sewing needles 
5, 6, the situation depicted in FIG.1e is attained, wherein the 
first sewing needle 5 exits along the binding thread 9 and the 
second sewing needle 6 exits from the fold 4 with the loop 
21 grasped by the hook 22, so that the sections 16, 17 or a 
portion of the loop 21 contact the inside edge of the fold 4. 

In FIG. 1f, there are depicted the sewing needles 5, 6 in 
the home position with the loop 21 pulled up and binding 
thread 9 pulled taut. The process is repeated for each 
Signature 3, with the Signatures 3 conveyed individually and 
carried away in the direction of the arrow F together with the 
Stitched book block 11. The stitched stack of signatures is 
separated into book blocks by cutting the binding thread 9 
above the transverse Seams with the help of a mechanical 
cutting device (see, for example, EP - A - 0 295 220). 

Referring now to FIGS. 2 to 4, there is illustrated an 
embodiment of an apparatus operating according to the 
method of the invention. In FIG. 2, there is illustrated a 
situation similar to that of FIG. 1d, wherein the first sewing 
needle 5 is withdrawn so that the loop can be formed, while 
the Second Sewing needle 6 on its return path is about to 
grasp the loop 21 formed by the gas jet 20. This necessitates 
the addition of design features to the Saddle-shaped Sewing 
table which is represented by the guide members 23, 24 
provided to aid in the formation of a loop 21; the guide 
member 24 is provided on the Side facing the guide member 
23 with a longitudinal guide 25 facing the first Sewing needle 
5 and operative approximately along the insertion length of 
the first Sewing needle 5, which prevents an excursion of the 
binding thread 9 towards this side even during the return 
stroke of the first sewing needle 5. On the opposite side of 
guide member 24, the guide member 23 and the side walls 
26 of the longitudinal guide 25 which are inclined on both 
Sides towards to the longitudinal guide 25, form a clearance 
Zone into which section 17 from the first sewing needle 5 can 
expand. Section 17 can be shaped into a loop 21 with the 
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4 
help of a gas or air jet exiting from a gas line 18 disposed 
in the guide member 24 and impinging on the Section 17 of 
the binding thread from the Side at a right angle, with the 
loop 21 extending over the movement path of the Second 
Sewing needle 6 which drops into the Sewing table through 
the fold 4 of the signature 3 to be stitched. In order for the 
Second Sewing needle 6 to be able to drop into the guide 
member 24, the guide member 24 is provided with a recess 
27 which extends parallel to the longitudinal guide 25 of the 
first sewing needle 5 and is formed by the guide surfaces 26 
which are inclined on both Sides towards the longitudinal 
guide 25. 
The gas jet exiting from one of the guide Surfaces 26 

blows the section 17 across the opposite side face 31, 32 and 
the movement path of the Second Sewing needle 6, So that 
during the return Stroke, the Second Sewing needle 6 is able 
to grasp the loop 21 with the hook 22 formed on the second 
Sewing needle 6 and to pull the loop 21 out of the Signature 
3 through the fold 4. Subsequently, the bound book block 11 
is moved onward in the direction F and simultaneously lifted 
from the sewing table 30 when the sewing table 30 pivots 
back. 

For displacing the section 17 with respect to the second 
Sewing needle 6, there is operatively disposed on the guide 
member 23 a loop guide 28 jutting out towards and forming 
a constriction in conjunction with the guide member 24, with 
the loop guide 28 defining a constant position of the loop 21 
relative to the Second Sewing needle 6. 

This loop guide 28 is provided on both sides of the second 
Sewing needle 6 and has continuously sloping Surfaces of a 
pyramid (see FIG. 2). FIG. 3 shows the pyramid behind the 
first sewing needle 5, whereas FIG. 4 shows the second 
Sewing needle 6 penetrating the pyramid. 

Thus, while there have been shown and described and 
pointed out fundamental novel features of the invention as 
applied to a preferred embodiment thereof, it will be under 
stood that various omissions and Substitutions and changes 
in the form and details of the devices illustrated, and in their 
operation, may be made by those skilled in the art without 
departing from the Spirit of the invention. For example, it is 
expressly intended that all combinations of those elements 
and/or method steps which perform Substantially the same 
function in Substantially the same way to achieve the same 
results are within the scope of the invention. Substitutions of 
elements from one described embodiment to another are also 
fully intended and contemplated. It is also to be understood 
that the drawings are not necessarily drawn to Scale but that 
they are merely conceptual in nature. It is the intention, 
therefore, to be limited only as indicated by the scope of the 
claims appended hereto. 
What is claimed is: 
1. A method for manufacturing thread-sewn book blockS 

from a Stack of flat Sequentially juxtaposed signatures which 
are Sewn together with a double-Stranded binding thread 
penetrating the folds of the Signature from the outside and 
extending along the inside edge of the folds and being pulled 
out of the folds at an exit point, with the help of parallel 
Stitched Seams oriented at right angles to the folds, com 
prising the Steps of 

asSociating with each of the Stitched Seams a first Sewing 
needle which penetrates a fold with the binding thread 
from the outside; 

pulling the binding thread out of the fold at the exit point 
with a Second Sewing needle; 

providing joining means for joining the binding thread 
which is guided inseparably in the first Sewing needle, 
with the Second Sewing needle inside a spread-apart 
Signature; 
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capturing by a gas jet a Section of the double-Stranded 
binding thread inserted by the first Sewing needle 
between the legs of a signature; and 

transferring the Section of the double-Stranded binding 
thread to the Second Sewing needle. 

2. The method according to claim 1, further comprising 
the Step of transferring the inserted Section, after the first 
Sewing needle has been withdrawn, to the Second Sewing 
needle by forming an open loop produced by the gas jet. 

3. The method according to claim 2, wherein a work 
Stroke of the first Sewing needle corresponds Substantially to 
the Spacing between the Sewing needles. 

4. The method according to claim 2, wherein the length of 
the open loop corresponds at least to the Spacing between the 
first and the Second Sewing needle. 

5. The method according to claim 4, wherein the closed 
end of the loop is laid out in Such a way as to at least 
approximately encircle the movement path of the Second 
Sewing needle. 

6. The apparatus according to claim 5, wherein the first 
Sewing needle (5) provides for a return stroke which corre 
sponds in size Substantially to a spacing between the first and 
the Second Sewing needles (5, 6). 

7. An apparatus for manufacturing thread-sewn book 
blocks from a Stack of flat Sequentially juxtaposed Signatures 
which are Sewn together with a double-Stranded binding 
thread penetrating the folds of the Signature from the outside 
and extending along the inside edge of the folds and being 
pulled out of the folds at an exit point, with the help of 
parallel Stitched Seams oriented at right angles to the folds, 
comprising: 

a conveyor for transporting of signatures (3) to a Sewing 
Station, including at least one sewing device formed of 
a first (5) and a second (6) driven sewing needle for 
forming two Stitched Seams on the back of a book 
block, and a saddle-shaped sewing table (30) which can 
be controllably driven by clock pulses, for conveying 
the Signatures (3) to the Sewing device and for carrying 
out the Sewing operation; and 

wherein there is disposed inside the sewing table (30) an 
outlet opening of a gas line (18) connected to a pressure 
Source to produce a gas jet, the outlet opening being 
oriented towards a section of the binding thread (9) 
adapted to form an open loop (21) and towards the 
movement path of the Second Sewing needle (6). 

8. The apparatus according to claim 7, further comprising 
a guide in the gas jet, disposed in front of the Second Sewing 
needle (6). 
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9. The apparatus according to claim 7, wherein the Sewing 

table (30) comprises guide means associated with formation 
of loops and disposed along an insertion length of the first 
and Second Sewing needles (5, 6). 

10. The apparatus according to claim 9, wherein the guide 
means are formed by two guide members (23,24) connected 
to the sewing table (30) on both sides of a plane defined by 
the first and Second Sewing needles (5, 6). 

11. The apparatus according to claim 10, wherein the 
guide members (23, 24) comprise loop-forming means 
located in the region of the first Sewing needle (5) promoting 
through the gas jet the formation of a loop in the Sections 
(16,17) of the binding thread (9) pulled into a signature (3), 
in such a way that when the first sewing needle (5) is 
withdrawn into a position adapted for the formation of a 
loop, the one partial Section of Section (16) remains in 
contact with the first Sewing needle (5) in a longitudinal 
guide (25) of the guide member (24), while the other partial 
Section of Section (16) is pulled by the gas jet through the eye 
(19) of the first sewing needle (5) and forms a loop (21) at 
the guide member (23) which is spaced apart from the first 
Sewing needle (5). 

12. The apparatus according to claim 11, wherein the 
longitudinal guide (25) disposed in the guide member (24) 
comprises sloping guiding Surfaces (26) on both sides of the 
movement path of the first sewing needle (5). 

13. The apparatus according to claims 12, wherein each of 
the sloping guiding Surfaces (26) comprises a respective 
outlet opening of the gas line (18) oriented in the direction 
opposite to at least one of the movement path of the first 
sewing needle (5) and the section (17) of the binding thread. 

14. The apparatus according to claim 12, wherein the 
guide member (24) comprises a longitudinal groove (29) 
associated with the Second Sewing needle (6). 

15. The apparatus according to claim 14, wherein the 
guide member (23) comprises a loop guide (28) for receiv 
ing a loop (21) formed by the sections (16,17) of the binding 
thread. 

16. The apparatus according to claim 15, wherein the loop 
guide (28) is formed in the shape of a truncated pyramid 
having two sides (31,32) with edges, and wherein one of the 
edges formed by two sides extends from Substantially the 
region of the Sewing table which is closest to the Saddle from 
the first Sewing needle (5), diagonally towards the Second 
Sewing needle (6). 


